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"It is essentia] to progress thai we intensify 
our attack on this diaeatc and study a]] posiible 
methods that may contribute' to its con rrol, 
from the patient's point of view, in most i.n- 
itanccs, it is desirable to maintain an aggressive 
therapeutic approach," David A. KHrnofsky'^'^ 

Bronchogenic carcinoma is the most com- 
monly lethal cancer in an increasing num- 
ber of countries. The median sur\'iva] from 
diagnosis remaini below six months. The 
five-year survival barely approaches 10%. 

The medical profession, allied scierices, 
and governments have acknowledgec^ the 
challenge, as reflected, in an increasing body 
of information in . monograpHV from 23 
countries. Effective pre\'cnti6hi early diag- 
nosis, and improved therapy arc within 
reach. 

^.Cancers of the trachea, the pleura, and 
(he lung, other than bronchogenic carci- 
noma, are included in the text, in conso- 
nance with List No. 162 of the World Health 
Organization for classification by site of 
origin.^'*' 



Historical Notes , . ^ 

The history of lung cancer starts with 
etiology and dates back to J 420, when the 
first mines were opened in Schneeberg, Sax- 
ony. Miners were known to develop "Berg- 
sucht," called morbus mitaliiconm^ imprimis 
pulmonum by Thcophrastm Bombastus Para- 
ccbus of Hohcnhcim; it was described in the 



miners of Schneeberg by Agricoia and 
others since the early sixteen rh century. 
After approximately a score of years, the 
miners became short of breath and had to 
change their occupations. PneiJjT^oconiosis, 
chronic bronchitis, and tuberculosis were 
thought to be the underlying causes until 
1879 when Harting and Hesse recognized 
among the miners an endemic of pulmonary 
"sarcoma," later classified as bronchogenic 
carc.inoma.^*'^ This was attributed to cobalt, 
nickel, arsenic, the ubiquitous aspergillus, 
and finally to radon, for Eve Curie had 
obtained most of her uranium from Schnee- 
berg. Subsequently, a high incidence of lung 
cancer was noted among uranium miners 
elsewhere. 

Inhalation of cigarette smoke as the most 
common etiologic factor of lung cancer was 
first considered by Adlcr in 1912,'* after 
Brosch's observation of epithelial prolifera- 
tions in guinea pigs exposed to "tobacco 
juices" in 1900.^^ Roffo induced skin cancer 
in rabbits painted with tobacco tar contain- 
ing 3,4-benzpyrene in 1930.^^* His observa- 
tions were confirmed by others. Epidemio- 
logic correlations were demonstrated by Hill 
and Doll, 1950,"* then by Wynder and 
Graham, 1951,^'^^ and were widely con- 
firmed. The public was fully informed. Un- 
fortunately, this has not yet resuhed in a 
reduction of cigarette consumption, and re- 
search toward development of a "safe" ciga- 
rette will have to be vigorously continued. 

Van Swicten described the clinical and 
morphologic picture of lung cancer in Com- 
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CUnical Afanif€stations.;T\{c wide spec- 
trum of symptoms in padcnii'^with lung 
cancer provides important ciu'cj for the bio- 
logic behavior and aDatomic extent of the 
tumor. Symptoms are related cither to (]) 
rhe primar>' tumor^ (2) invasion of adjacent 
fiiructures, (3) cxtrathoracic metastases, or 
(4) systemic manifestations. Most types of 
symptoms occur in all major types of lung 
cancer. The frequency of given symptoms 
can be greatly influenced, however, by the 
specific types of lunj? cancer, The following 
generalizations apply for the majority of 
patients: (1) epidermoid carcinoma has the 
slowest growth rate and the lowest incidence 
of distani^v hemaioger.ouj . nieia.'ttaits; (2) 
small cell carcinoma shows >tlie reverse be- 
havior, with rapid growth and very early 
metastatic dissemination by both the he- 
matogenous and lymphatic routes; (3) 
metastases in small cell carcinoma are pres- 
ent in more than 90% of the patienw at the 
time of diagnosis; (4) adenocarcinoma and 
anaplastic large cell carcinoma take an in- 
termediate position. 

About 5% of all patients are asympto- 
matic at the tin:ie of diagnosis, and the sus- 
picion of a pulmonary neoplasm is usually 
raised by abnormalities found fortuitously 
during routine x-ray .'exaiiiinatio^ of the 
chest. A higher proportion '-ofj,a^ 
noma is found in this group because of the 
tendency of this subtyjpc to,bc located pe- 
ripherally in the lung. 

The duration of presenting symptoms is 
quite variable, dependent in part on cell 
type, and may be only six to eight weeks 
in duration for small cell and as long as four 
to six months for epidermoid carcinoma. 
Similarly, in the latter group the local 
pulmonary symptoms and signs arc pre- 
dominant, whereas , in the former group 
extrathoracic manifestations occur more 
frequently. ; ■ /r ; ■ ■ 

Cough is the most conimon symptom re- 
lated to eirj^er . primary- .t^^^o^ or lymph 
node involvement. A 'change in the cough- 
ing pattern is seen when local cornpJication.s 
occur. Bronchial obstruction commonly 
leads to atelectasis and infection behind the 
obstruction with persistent sputum produc- 



tion and abscess formation. This is more 
commonly seen with more centrally located 
epidermoid carcinomas and often compii- 
catcs radiotherapy, when central tumor ne- 
crosis occurs. Similarly, hemoptysis, indica- 
tive of ulceration of the bronchial mucosa 
or of invasion into smalj bronchia] vessels, 
is more suggestive of epidermoid carcinoma 
than of other cell types. Excessive pinkish, 
viscid sputum is typically seen in patients 
w'ith bronchiolo-alvcolar cell carcinonra. 
Stridor points to partial obstruction of a 
major part of the bronchial tree, but is much 
less common than changing rhonchi, owing 
to ineffectual tracheobronchial toilet, The 
tumor itself, or with its regional lymph node 
involvement, may cause a total bronchial 
occlusion with the formation of an obstruc- 
tive pneumonia. Dyspnea may then be a 
prominent sign, but this can also be ob- 
served secondarj' to pleural effusion, exten- 
sive bilateral tumor invasion, or superior 
vena caval obstruction. 

Obstruction of the superior vena cava 
occurs as a presenting symptom in approxi- 
mately 4% of all patients, mo.^t frequently 
in epidermoid carcinoma and small cell car- 
cinoma. The syndrome is due to obstruction 
of the blood flow through the superior cava 
either by extrinsic compression by the tumor 
or regional lymph nodes or by direct inva- 
sion with secondary thrombosis. Swelling of 
the neck, face, and upper extremities, espe- 
cially after a night in recumbent position, 
associated with dilated vein.? in the upper 
half of the body and downward venous flowj 
is a typical feature of this syndrome. 

Sharp localized unilateral chest pain is 
.often caused by extension of the tumor into 
the chest wal). If the lesion is located m the 
upper pan of the lung with invasion of the 
branchial plexus, rhe Pancoast or superior 
sulcus syndrome develops. Epidermoid car- 
cinoma is the most fi*equcnt cell type to 
cause this syndrome, followed by adenocar- 
cinoma. The syndrome include.^ the com- 
plaints of severe pain in the upper thorax 
with neuritic radiation to the homolateral 
upper extremity, almost ahvays in the dis- 
tribution of the lower root.n of the brachial 
plexus first, sometimes limited exclusively to 
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the ulnar distribution. In addition, the car- 
dinal findings of Homer's syndrome, in- 
cluding ptosis, miosis, cnophthalmos, and 
decreased sweating of the .face ^- on the 
a^Tected side, indicate" stellate .ganghon = in- 
volvement, a common concomitant of supe- 
rior sulcus tumors. Radiographically visible 
destruction of vertebral bodies and posterior 
partt of the upper ribs is common. It should 
be not£d. however, that Pancoast syndrome 
is not pathognomonic for lung cancer. Rec- 
ognition of the syndrome bears important 
prognostic and therapeutic implications. 

Eight to ten per cent of all patients with 
bronchogenic carcinoma arc hoarse at their 
initial con-Mjltarion, This is a manifestation 
of laryngeal nerve irjvolvenicnt causing 
vocal cord paralysis. than have 

dysphagia as a result of extrinsic esophageal 
comprcwion. , 

Rarely, the initial symptomatology' is 
caused by cardiac involvement; however, 
pericardial effusion or cardiac arrhythmia, 
secondary to myocardial invasion, may 
occur. 

Exiratitoracic Metastatic Symptoms. A 
high proportion of patients (20 to 35%, de- 
pending on patient selection) present with 
symptoms related to extrathoracic meta- 
static spread, Common nonspecific com- 
plaints include weight loss arid fatigue, 
whereas more organ-specific symptom^ thay 
be related to metastases to . supraclavicular 
lymph nodes, brain, abdominaliorgans, or 
bone. These symptoms occur moT« fre- 
quently in the amall and large" cell ana- 
plastic tumors than in other cell types. 

Con^oilsions, headache, nausea, person- 
ality changes, diplopia, and hemiplegia are 
the more common manifestations of cerebral 
metastases. All patients suspected of having 
brain tumors arc also suspected of having 
lung cancer, since metastatic brain tumor is 
about as common as primary glioma (sec 
XX-l). 

Presenting abdominal manifestations arc 
usually related to hepatic; -pancreatit, or 
retroperitoneal lymph node involvement, 
and are typically seen in sm'all'cell carci- 
noma. 

Bone metastases are also common, partic- 
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ularly in small cell carcinoma,^"'^ but are 
usually silent. However, dull bone pain, 
sometimes intermittent, may indicate local 
bone destruction. Pathologic fracture i.s 
rarely the presenting symptom. The lower 
thoracic and lumbar spine and pelvis are the 
most common sites of bone metastases, and 
destruction of a vertebral body may result 
in spinal cord compression with subsequent 
paralysis. Metastases to the adrenal, kidney, 
thyroid, ga.strointc5tinal tract, and skin arc 
frequently observed at autopsy, but rarely 
cause initial clinical symptomatology. 

Extrathoracic Syxtemic Manifestations (Ta- 
ble XX'/rj'S). Hypercalcemia. The inci- 
dence of hypercalcemia ranges from 5 to 
lO% and is almost excluiively obscrv^ed in 
patients with epidermoid carcinoma,^^-^^ 
The classic symptoms include anorexia, 
nausea, drowsiness, constipation, polyuria, 
and polydipsia, Intcn.sive search for bone 
lesions by roentgenograms, bone biopsies, or 
bone scans, or even by postmortem exami- 
nations results in negative findin.gs in the 
majority of patients with hypercalcemia. 
This indicates that elevated serum calcium 
is commonly due to mechanisms other than 
osseous metastases; ectopic production of a 
parathonmonc-likc substance by the tumor 
(sec XVT-6 and XVI.9). 

Ectopic ACTH Syndrome, The associa- 
tion between Cushing's syndrome and lung 
cancer was first described in 1928. Since that 
time, over 200 cases have been reported, 
largely in patients with small cell carcinoma 
and less frequently in the other major cell 
types and in bronchogenic carcinoid tumors. 
The clinical and metabolic manifestations 
are highly variable, and the typical Cush- 
ingoid features, such as cutaneous striae, 
pigmentation, obesity, and osteoporosis, 
occur in less than 50% of the patients. 
Symptoms related to hypokalemia, im- 
paired glucose tolerance, and hypertension 
may be dominant. The urinary excretion of 
1. 7-hydroxycorticoids and 17 ketosteroids is 
increased, and in contrast to Cushing's dis- 
ease, this excretion is not suppressed by cor- 
ticosteroids, reflecting the autonomy of the 
tumor to produce ACTH. Succes-sful treat- 
ment of the tumor is followed by disap- 
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TABLE XXTIT-ll. Incidence of hepatic metasiflscs in lung cancer by cell type 



OU type 



Epidermoid 
Small 

AdcnocArcinoma 
Large 
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of patients evaluated by transdiaphragmatic 
exploration or by exploratory laparotomy at 
the time of operation.18'2-3 ^hc use of liver 
scans v-nth verification by liver biopsy, nthcr 
percutaneously or during peritoneoscopy, 
might be of additional value in the detec- 
tion of hepatic metastascs.^^^ ^ ■ 

Similarly, scanning procedures with either 
^^Sr or ^^F have been of increasing value m 
the detection of bone metastases, especially 
when complemented by a bone marrow ex- 
amination of the posterior iliac crcst.^^.^' 
These procedures are particularly valuable 
in the staffing of patients with lung cancer 
of the Jail cell type.^o^ Table XXIII-12 
shows the incidence of osseous metastases at 
autopsy and in a series ofi conBccutiyc un- 
treated, inoperable-, .patients :>vith .hrpncho- 
genic carcinoma. The commonly used radi- 

TABLE XXni-12. Correlation between histologic cell type of lung c.nccr and osseous mcta.ta.e. 
iricludinf hone marrow ^ 



ographic bone survey is of limited value. 
RadiograpWcally detected ofiseous lesions 
arc usually osteolytic, especially m epider- 
moid cell and large cell carcinomas, whereas 
osteoblastic metastases sometimes develop 
in small cell carcinoma and adenocara- 
noma^^s 

The occurrence of brain mctasUscs at 
autopsy, compared to the incidence detected 
clinically, is summarized in Table XXUi- 
13. Again, the higher frequency of metasta- 
ses from small cell carcinoma is noted. Cere- 
brospinal fluid examination, cytologic 
study, brain scam, electroencephalography, 
and arteriography arc the main procedures 
used in the clinical search for bram metasta- 
seS' 

Of course, small metastatic lesions es- 
cape recognition with currently available 
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TABLE X.XJ.n-l3. Incidence of braiii metajtasei in lung cancer by ceJJ type 
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meihods, particularly in common extra- 
thoracic sites such as rerroperitoneaJ lymph 
nodes, adrenals, and pancreas. 



Course 

Four major factors deterniine the natural 
course of the disease: (1) the anatomic stage 
ac the time of diagnosis, (2) the cell type, 
(3) the growth rate, and (4) prcdiagnosjtc 
symptomatology. 

An ex-aluatjon of the influence of the pre- 
therapcutic anatomic stage on survival has 
been hampered by the lack of both a uni- 
form staging classification and the necessary 
diagnostic work-up as a basis for the staging. 
The staging system newly proposed by the 
American Joint Committee on Cancer Stag- 
ing should be of definitc .valuc in this re- 
gard,^^ especially for comparing thera- 
- peutic results. The system is a reOncment of 
the older widely accepted T (lumor) N 
(node) M (metastasis) system, previously 
uicd by several inveaigators,^^* and is de- 
scribed in Table XXIII- 14. The staging is 
based on appropriate examinations, includ- 
ing physical examination, routine and spe- 
cial rocntgeno,grams, bronchoscopy, esopha- 
goscopy, mediaitinoscopy, thoracentesis, 
thoracoscopy, and other special procedures 
designed to detect cxtrathoracic metastasis. 
Information obtained by thoracotomy 
might be used to establish a supplementary 
postoperative staging of the carcinoma with 
the TNM definitions. Each p-^rieni is as- 
signed 10 the worst *rNM oa.tegc; / i,hat most 



accurately describes the extent of his disease. 
Table XXni-15 shows the correlation be- 
tween the TNM cia-wification and survival, 
excluding patients with small cell carci- 
noma. The survival of these latter patients 
corresponds to M-1 regardless of the recog- 
nizable anatomic extent of their disease. 
Therefore, it was concluded that any patient 
with this cell type should be regarded as 
having metastatic disease. Similar correla- 
tions between anatomic extent of disease 
and prognosis have been documented by a 
number of investigators using other staging 
itystems.^'** 

The extent of discsisc, as defined in the 
TNM classification, is categorized in four 
stages (Table XXJJI-I6). Stage 0, occult 
carcinoma, should become very uncommon 
with proper use of fiberoptic bronchoscopy. 
Stage 1 includes operable patients; stage 2, 
marginally operable patients; stage 3, in- 
operable patients. The latter should be fur- 
ther subdivided into rcgioaal disease, which 
can be included in an x-ray portal (T-3.1, 
T-3.2.T-3.3, N-1, N-2.1, N-2.2, M-0. M-l.l) 
and more extensive disease (M-1. 2, M-1. 3, 
and possibly M-I.l to the contralateral side) 
beyond any hope for eradication or pro- 
nounced palliation by radiotherapy. 

Further information regarding the natu- 
ral courie of disease of unresectable lung 
cancer is available from the Veterans Ad- 
ministration Lung Group.^2^ which sepa- 
rates patients into "limited disease" (limited 
to one hemi thorax with or without involve- 
ment of ipsilateral scalene nodes) as opposed 
to patients with more "extensive disease." 




PftGE . I 



ifvtncts 
132. 146, 212 
. 145, 

132. 146, 212 



of hii disease, 
orrelation bc' 

and survival, 
\\\ cc)l card- 
latter patients 
i of the recog- 

their disease, 
.at any patient 
c regarded as 
milar correla- 
cnt of disease 
umentcd by a 
{ other staging 

defined in the 
oriacd in four 
tage 0, occult 
:ry uncommon 
bronchoscopy, 
itients; stage 2, 
s; stage 3, in- 
should be fur- 
f di.'seasc, which 
• portal (T-3.1, 
.2,M-0, M-1.1) 
(M-J.2. M-1.3. 
itralateral side) 
ication or pro- 
-therapy, 
rdmg the naiu- 
rcsccublc lung 
t Veterans Ad- 
which sepa- 
llscasc" {limited 
rtthoui involve- 
-dcs) as opposed 
ensive diaca-se." 



Lvng Can<er 1491 

TABLE XXriI-H. The TNM system as basis for staging of lung cancer (American Joint Com- 
mittee on Cancer Staging, 1972) 

T - Primarv' Tumor 

T-0 Tumor proved by rhc presence of malignant cells in secretions but not visualized roent- 
gcnographicallv or bronchoscopically. 

T-I A solitary tumor that is 3.0 cm. or less is grcAteii diameter, surrounded by lung or vis- 
ceral pleura, and without evidence of invasion proximal to a lobar bronchus at bron- 
choscopy, . 

T-2 A tumor more than 3.0 cm. in greatest diameter or a tumor of any size which, wuh its 
Msociated, aiclcctaiis or ob.^truciivc pneumonitis, extends to the hilar region. At bron- 
chor-copy the proximal extent of demonstrable tumor must be at least 2.0 cm. distal to 
the carina. Any associated atelectasis or obstructive pneumonitis must involve less than 
an entire lung, and there muit be no pleural effusion. 
T-3.1 A superior sulcus tumor h^vin^ direct extrapulmonary extension. 

T-3.2 A tumor of any size ajtsociated with (a) atelectasis or obstructive pneumonitis of an cnnrc 
lung and/or fb) a pleural transudate negative for malignant cellj and/or (c) inva^sion 
of the chMt wall. 

T.3.3 A tumor of any size (a) associated with a pleural exudate positive or negative for malig- 
nant cells, or fb) invading the mediastinum, or (c) less than 2.0 cm. distal to the carina. 
N = Regional Lymph Nodes 

N-0 No dcmonittrable spread to the lymph nodes. 
N-1 Spread to lymph nodw In thr tp.silateral hilar region. 
N.2. 1 Spread to subcarina: lymph nod« and/or the ipsilatcral mediastinal lymph nodes adjacent 

to the distal half of the intrathoracic trachea. 
N-2.2 Spread to any other mcdii^stinal lymph node. 
M = Distant Metatta.tes 

M.-0 No distant metastasis. 
M-l.I Spread to scalene and/or supraclavicular lymph nodes. 
M-1.2 Spread to any other lymph nodes in the cervical area. 

M-1.3 Distant meta.?ta3i.s to liver, bone, brain, etc. ^ 



The difference between the two groups is 
illustrated in Figure XXIII-?. 

Patients with "limited" disease lived sub- 
stantially longer than those with "extensive" 

TABLE XXm-L'S. Correlation between TNM 
factors and survival in lung^canccr, errcluding 
.-small cell carcinoma in accordance with TNM 
classification of the American Joint Committee 
for Stagitig^^^ 



Stage 


Numbtr 
of Cases 




% Survioing 




/ ytar 
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5 ytars 
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73 


50 


43 
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719 


50 
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753 


27 
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9.55 


56 




27 


N-l 


238 


41 


17 


12 


N-2 


455 


21 


.J 


3.5 


M-0 


\m 


50 


31 


25 


M-l 


540 


15 
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disease, with a median survival of 4.4 versus 
2.9 months, respectively. 

Of considerable interest arc the VA Lung 
Group's data from the same category of 
"placebo- treated" patients with unresect- 
able bronchogenic carcinoma, correlating 
the natural course to cell type (Fig. 
XXin-8). The median survival for small 
cell carcinoncxa was 2.6 months versus 4.1, 
4.4, and 4.3 months for epidermoid, adeno- 
carcinoma, and Urge cell carcinoma, re- 
spectively. 

Elmendorff,^ in a similar group of in- 
operable patients, found the median sur- 
vival for small cell carcinoma to be 3.6 
months (128 patients), versus 4.5 months 
and 4.2 'months for epidermoid (235 pa- 
tier>ts) and adenocarcinoma (40 patients), 
respectively. No significant difference was 
ob<ierv-ed in the latter study comparing 
difTerent age groups. 
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